This study focuses on the effects on rural women's empowerment of participation in collective microenterprises: access and decision-making power for land use, as well as on changes in their resource management practices. We explore a very specific effect of women's empowerment on efforts to implement more sustainable livelihood practices by women participating in collective microenterprise activities. The study used a qualitative research design, carrying out semi-structured interviews with 65 rural women participants of eleven collective microenterprises in the Amazonian states of Pará and Acre, Brazil. The results showed that women's economic empowerment contributed to their strengthened capacity for adaptive governance in the household due to improvements in their awareness of environmental issues and practices used to manage forest resources; and greater access to resources and to decision-making power about land use.
Introduction
Over the past two decades, women in the Brazilian Amazon region have organized themselves into collective microenterprises that have contributed to their economic empowerment within their households and communities (Mello, 2014 ). Women's collective microenterprises are part of Amazonian rural inhabitants' historically complex and evolving strategies to manage forests for their livelihoods (Schmink & Gómez-Garcia, 2014: 1) . The goals of these enterprises typically emphasize material improvements for women and their families, but they also aim to enhance women's self-confidence and social visibility, political awareness, and environmental knowledge. The multi-faceted impacts of women's increased empowerment have the potential to improve their knowledge of forest management and the economic benefits of forest use, and contribute to the sustainability of their family livelihood strategies.
Emergence of rural women's microenterprises in the Brazilian Amazon was strongly linked with a combination of socio-economic, environmental, and political changes and with the growth of Brazilian rural women's social organizations since the decade of the 1970s. During the 1970 and1980s, federal government development policy for the Amazonia region was oriented to increasing mineral and forest exploitation, and development of agricultural and cattle ranching activities, and to increase population in the border region for national security purposes (Schmink & Wood, 1987) . As a result, a road network and many smallholder settlements were created, large farms received incentives to bring private capital to the region, land concessions were given for private colonization schemes, and mineral exploration poles were established, notably the Greater Carajás Project. These policies resulted in deforestation and forest degradation, expulsion of rural native peoples to urban areas, land conflicts, and land speculation (Schmink & Wood, 1992) , and worsened poverty conditions among people who depended on the forest and its services for their livelihoods (Shanley, Pierce, Laird, & Robinson, 2008) Forest communities, including indigenous, riverine, colonist rubber tapper and other inhabitants, occupy large expanses of Amazonian territory under mixed tenure regimes, including individual farm settlements occupied spontaneously on unclaimed public lands; official colonization projects; communal holdings by indigenous and quilombola (slave descendants); and extractive reserves for forest extractivist groups. Historically, Brazilian land use policies, such as tax and subsidy policies favoring cattle and logging, and formal land titling requirements that encourage forest clearing, contributed to insecure property rights and persistent violent conflicts over resources (Schmink & Wood, 1992) . Since 1985, forest policy reforms in Brazil have expanded tenure rights for communities in response to both top-down pressures to halt deforestation as well as grass-roots struggles by forest peoples to defend their historical rights, and to protect the forests they depend on for their livelihoods (Almeida, 2011; Larson, Barry, & Dahal, 2010; Schmink & Gómez-Garcia, 2014) . The emergence of women's collective microenterprises, was part of this shift in favor of socio-environmental policies, focusing on community forestry and forest product markets as a means to raise the value of non-timber forest products, reduce deforestation, and promote better living standards for forest communities (Anderson & Clay, 2002; Charnley & Poe, 2007; Vargas, 2000) . Making forests more economically attractive to local populations, through timber management practices (FAO, 2005) and use of non-timber forest products (Nepstad & Schwartzman, 1992) were considered some of the best ways to raise forest-based incomes for local people (Perez & Byron, 1999) while increasing the value of forests.
The socio-economic effects of these initiatives still need to be better understood in terms of income generation, as well as in terms of ecological impacts. It is difficult to measure the conservation effects of women's collective microenterprises, because of their small scale, and the diversity of drivers influencing the conservation target (R. Mello, 2010) . This study focuses on the perceived effects of rural women's empowerment through participation in collective microenterprises on their access and decision-making power regarding family land use, as well as on changes in their resource management practices. We explore a very specific effect of women's empowerment on efforts that emerged to implement more sustainable livelihood practices by women participating in collective microenterprise activities.
We first discuss the background on gendered environmental development in the Brazilian Amazon region, and the effects of environmental changes for rural women in the region. Following this, we present the conceptual framework, research methods and findings on how collective microenterprise participation stimulated women's economic empowerment, and strengthened their capacity to address environmental and social concerns. We discuss specifically how women's empowerment contributes to: improvements in awareness of the environment and of practices used to manage forest resources, and improvement of women's access to and decision-making power regarding family land use.
Background: Effects of Environmental Changes for Rural Women in Brazilian Amazonia
During the 1970s, the Brazilian military government defined an agribusiness model for rural development in the Amazon region; at that time cattle ranching and the private business sector in general were supported with significant financial incentives and infrastructure. This regional trend triggered a strong process of land grabbing, accompanied by rapid deforestation and violent conflicts over access to and ownership of land (Schmink & Wood, 1987) .
Environmental degradation decisively affects rural women's lives through the impact on the availability of natural resources. In Amazonia, while women traditionally are responsible for domestic tasks and childcare, they also are involved in productive activities to attend to family needs. Among the many different categories of rural Amazonian peoples, the heterogeneity of gender roles is enormous, making it difficult to generalize (Schmink & Gómez-Garcia, 2014; Simonian, 2001) . Women typically are responsible for diversifying the home garden with fruits, medicinal plants, and small animals, tending home gardens to contribute to the family's food supply, and caring for water supply and quality (Grist, 1999; Mourão, 2003) . They may also engage work in family crop fields, manage livestock and agroforestry systems, and collect and process non-timber forest products, although their productive work may not be recognized because of limited market access.
The degradation of forested areas for use in productive activities such as agriculture or pasture may reduce the family's food security and income. These problems create changes in the household: there are cases in which both men and women enter the labor market, leaving the family property to work with ranching or in the city; in other cases, some women assume the role of head of household due to migration by men to work outside of the property. Finally, deforestation and reduction or loss of land contributed to decreased access to raw materials, reduction of biodiversity, and difficulty in accessing land management rights.
Rural women from throughout the Amazon region articulated their concerns about the impacts of agribusiness activity expansion during a meeting in November citing the many environmental, social, economic and political issues listed in Table 1 . Women reported many negative impacts, and complained about being excluded from receiving benefits from regional development programs, either because policies prioritized the agribusiness model, leading to land problems and deforestation, or because they prioritized men -providing them training, credit, and infrastructure not generally available to women. These approaches ignored and undermined the importance of women's work in the economy (Elson, 2006, 159; Hall, 2006) .
By the end of the 1980s, national and international environmental attention to conservation of the Amazon forest increased along with the work of social movements protesting against the economic development model implemented in the region, based on intensification of deforestation. In this context, rural women began organizing and creating networks to improve their knowledge, information and technologies as • Lack of basic infrastructure: roads, electrification, and transport.
• Lack of infrastructure Source: Gomes, Almeida, and Amaral (2005) a strategy to increase their participation in natural resource management debates (Mawangi, Meinzen-Dick, & Sun, 2011 ). An example in the Amazon region is the Amazonian Women's Movement -MAMA (Shanley, Silva, & Macdonald, 2011; Simonian, 2001) . In the last 20 years, rural women living in small farm communities in the Brazilian Amazon region also have been organizing and engaging in collective microenterprise groups to work with non-timber forest products, as a strategy to increase their financial autonomy, and to promote women's economic empowerment. These changes have potential links to implementation of sustainable practices of forest management that are explored in this paper.
Relatively little information is available about the diverse types of rural women's collective microenterprises, many of which are mostly informal. Legalization of these enterprises may not be worth it to women since the costs of formalization are high, and often the groups are small. In such cases, women may be more interested in selling in informal markets such as fairs (Mourão, 2008; Siliprandi & Cintrão, 2011) . The same was observed by , who characterized rural women's collective organizations in the Amazon region as mixed organizations, including some with a composition and structure like businesses. Depending on the region and the product, they may work collectively in different production, processing and commercialization activities. In the Brazilian Amazon region context, rural women live isolated from others by geography and dispersion between households, especially in the extractive reserve areas (distance on average to the nearest neighbor might vary between 30 minutes to 3 hours of walking), which contributed to their decision to work collectively as a means to overcome their isolation.
The 150 women's collective micro-enterprises that were members of the Rural Women's Microenterprise Network (RMERA) constituted a unique group of 150 small businesses that shared common features characterized by Dees (2001) , Alvord, Brown and Letts (2004) and Shane (2007) as pertaining to social enterprises: those which adopt a mission to create and sustain social values, and engage in continuing processes of innovation and learning. These unique features and activities of the collective microenterprises made them especially attractive to rural Amazonian women. Women's microenterprises emerged as a strategy to reduce gender inequality and increase family income. The combination of decades of rural women's organizations' growth with more favorable political and economic conditions helped to influence the expansion of rural women's groups as collective microenterprises.
In this context, environmental discussions associated with economic development for better use of natural resources provided a new way for rural women's indigenous and non-indigenous organizations to integrate social demands with environmental opportunities to achieve visibility as agents of sustainable development in the region, participating in debates about work, conservation and environment. Groups of rural women, traditionally viewed as good forest stewards, appropriated the political space that opened with the environmental crises related to deforestation, in order to gain visibility and financial resources. Data from the RMERA show that women relied on forest resources for their economic initiatives: a full 88% were working with raw materials from the forest, producing non-timber forest products, including handicrafts, medicinal plants, aromatics, fruits and jellies. Their particular characteristics including labor time, forms of production organization, and manufacturing processes were linked with the availability of forest raw materials.
Conceptual Approach
Microenterprise works to empower women by generating income, and improving women's skills and knowledge, consequently increasing women's access to resources and decision making power in the household (Mayoux, 1995) . Through these two dimensions of empowerment -improved environmental knowledge and resource management skills, and greater economic power -microenterprise may positively affect rural resource use by providing information, changes in practices, as well as expansion of women's rights to access resources and to participate in decisions about family land use. When women improve their skills by participating in microenterprise activities, they learn to implement more sustainable practices of resource management in their livelihood system. Also, training offered to women in microenterprises raises their knowledge about the environment; they gain the ability and arguments to participate more effectively in household and community decisions about resource use. Finally, through women's economic gains from microenterprise activities, they expand their access to resources and they gain greater voice in household decisions about land use. Fig. 1 illustrates the causal pathways by which rural Amazonian women's economic empowerment through participation in collective microenterprises was found to affect their environmental knowledge and skills, as well as their power to access family resources and influence family decisions about land and resource use. These conceptual categories were used to frame the interview questions developed in this part of the project analysis.
Methods
The study used a qualitative research design, applying semi-structured, 40 to 50-minute individual interviews with 65 rural women participants of eleven collective microenterprises in the states of Pará and Acre, in 2012 and 2013. Microenterprises were selected in consultation with key women's organizations in each state, and interviews were carried out in collaboration with the "Women's Movement of Northeast Pará" (MMNEPA) and the "Acrean Women's and Men's Network" (RAMH). The MMNEPA indicated the microenterprise groups with whom they were working in the northeast of Pará, and RAMH indicated microenterprise groups in Acre state. The interviews sought to understand women's own perspectives about the impacts of their participation in collective microenterprises on their empowerment and influence in family resource use.
The sample selection focused on married women who were living in the rural areas, and who were members of the microenterprises selected. We used snowball sampling to identify additional individual women to interview, in their residences. The questionnaire included 88 questions covering general information about the women interviewed, as well as questions about changes induced by their involvement in microenterprise participation, in terms of assets, gains in awareness, knowledge and skills, their ability to increase their decision making power within the household, their control over household resources, and ability to manage resources in the household. Data were organized in Microsoft Access © and later coded and imported to SPSS 20 © Statistical Package to carry out the descriptive statistical analyses.
The descriptive characteristics of the rural women interviewed included the women's birthplace, age, how long they had been living on the property, and how long they had been married. Nearly half (48%) of the women interviewed were born in the same locale where they currently lived, 44% of them were born in another municipality in the same state, and only 8% had migrated from other states. The majority were mature women, 43 years old on average, ranging from 23 to 68 years. The families had been living on their property for 27 years on average, ranging from 2 to 58 years. In addition, women had been married an average of 17 years, with a range of 2 to 47 years, and their family composition averaged four people per household, ranging from two to eight people. This paper is based on an in-depth study of a small group of rural women who were members of collective microenterprise groups. The results cannot be generalized to other populations, especially those with different characteristics in comparison with the sample studied here (Bryman, 2012) . The study provides, however, valuable insights about relatively ignored groups and issues that have never been studied in the Brazilian Amazon region.
Context of Case Study Areas
The Brazilian Amazon region is a relevant place to understand how microenterprise operates to empower rural women for forest management. The Amazon region contains 64% of the lowland tropical forests in Latin America, where forest management still is an important activity for rural communities and specifically for women (Schmink & Gómez-Garcia, 2014) . This study was carried out in Acre and Pará states (Fig.  2) ; since the peak in 2003, both states have shown a tendency to decrease annual deforestation rates (INPE, 2013) . In the last 10 years, the municipalities included in this study located in Acre state had higher absolute areas of deforestation than municipalities of Pará state, but 89% of the Acre municipalities were covered by forest in 2001, compared to only 29% of Pará forest cover in the same period. Since 2001, Acre lost 13% and Para 11% of the remaining forest cover. Taking a close look at absolute values reveals that Acre lost 1574 km 2 while Pará lost only 363 km 2 . Acre still has large tracts of primary forest, conserved by the land use history of economic activities based on non-timber forest products that started in the middle of the 19th century with the first rubber boom. However, we can observe a transition to an economy based on cattle ranching, currently the most important economic activity in settlement areas, and growing in extractive reserves (Gomes, 2009; Salisbury & Schmink, 2007) .
In Pará, in particular the Northeast where the study took place, occupation by colonization settlement programs was implemented alongside the railroad from Belém to Capanema at the beginning of the last century (Costa, 2000) . Today a mix of anthropogenic areas makes up the Northeast Pará landscape. These municipalities have an area 88% covered by secondary forest and 18% by primary forest, most of this forest in mangroves along the coast (Gomes, 2007) .
The difference in the natural forest cover in these two regions directly affects activities of rural women's collective microenterprises, whose main productive activities were linked with natural resources supply. Basically rural women's collective microenterprises from the Alto Acre region were working with products from primary forests, stimulating actions to maintain the standing forest, while in Northeast Pará, rural women's collective microenterprises were working with products linked with secondary forests and associated landscapes.
Land tenure also differed between the two states. Less than half of all households interviewed had definitive land title documents, independent of land tenure type. In extractive reserve areas in Acre, where communities have a long-term collective use concession, individual families controlled large 200-300 hectare areas of traditional use, where they were permitted to clear up to 20% while sustainably extracting diverse forest products from remaining areas. Families in Pará who lived in farm settlement areas had definitive titles to their much smaller individual areas of 3-50 hectares, while other land areas were informally occupied by people who might have "possession" titles to varying areas of land designated for their family's use.
Results and Discussion

Collective Microenterprise: Multiple Dimensions
The most important motivation for women to mobilize in these economic initiatives was to gain financial autonomy, and to promote women's empowerment. These collective microenterprises' primary goals were to promote women's economic empowerment by improving women's economic gain and their social condition in household and community. The collective nature of these women-owned microenterprises differed from other microenterprises in that they worked not only with economic activities, but also with social, environmental, political and cultural activities, which involved and benefitted their families and communities.
These collective microenterprises developed training to improve or promote the quality of productive activities, forest product management, forest product manufacturing, reforestation activities, and skills to produce and collect handicrafts from seeds and wood, as well as for bee-keeping, disease control, and agroforestry systems. Social activities also were undertaken to improve rural women's organizational strengthening and to improve community conditions through such actions as developing digital programs for young people, as well as training and awareness about family and women's health, women's rights, adult education, domestic violence, and gender issues. Environmental activities included environmental training for the whole community, reforestation activities, conducting campaigns to collect garbage in rivers and streams, as well as recycling activities. Political actions developed by these microenterprises were linked with promoting courses and training to increase rural women's political participation and to prepare them to run for positions in political parties or local governing councils, with the goal of increasing rural women's representation in key spaces of local public policy deliberation and decisionmaking. In addition, these microenterprises developed cultural activities to maintain traditional celebrations linked to religiosity and the history of their communities.
Patriarchal rule in Amazonian rural households generally remains strong, and men are seen as the family's public representatives in political, social and economic affairs (Schmink & Gómez-Garcia, 2014) . Despite still strong traditional definitions of gender roles in the region, and the fact that empowerment is an individual process and occurs gradually, participants of women's collective microenterprise reported an increase in their own empowerment due to various aspects of microenterprise participation: economic gains; greater social and political visibility inside and outside of the household; greater knowledge about their environment and forest management; and more power to make decisions and negotiate relationships in the household (Mello, 2014) . These opportunities to promote women's technical skills and knowledge, as well as political leadership and organization, also led to changes in women's perspectives on land use and the environment, discussed below. Related changes reported by rural women due to microenterprise participation were described as 1) greater awareness of the environment and enhanced technical skills; 2) improved practices to manage resource; 3) greater access to family land and resources; and 4) greater access to and decision-making power over family land use.
Improvements in Awareness of the Environment and of Technical Skills
All rural women interviewed said that they had improved their general awareness through training provided by microenterprise support service organizations. Individually, women had improved their understanding of their context, and gained useful information in a variety of arenas: productive, environmental, social, and political. As they learned through observation and experiences, they individually had to adjust to a changing environment. They learned how intensive slashing and burning of areas for agricultural production or establishing pasture caused erosion and resulted in unproductive areas of their property, and how the biodiversity of animals, plants, and water, all resources used by their families, was affected.
In addition, they reported that the most important thing they learned was how they could change the productive activities in the household to avoid causing environmental damages such as deforestation, loss of water in streams, loss of soil nutrients, and pollution in the household areas. Their learning of technical skills associated with agroforestry systems, and nursery practices with timber and non-timber forest species, especially fruit species, interacted with their empirical knowledge about the environment, improving their interventions in family land. For example, their interest in cultivating a new type of fruit that a specific animal eats, and getting training to produce seedlings of these plants to reforest their area, attended to their goal of attracting wildlife back to the area: 45% of women interviewed reported that their families had returned to hunting, which they linked with the return of wildlife in many areas improved by reforestation with fruit species. This improvement in restoring a source of animal protein to household diets was accompanied by a conscious campaign against the use of dogs in hunting, to keep hunting pressures low.
Improved Practices Used to Manage Resources
The activities implemented by collective microenterprises to improve rural women's economic empowerment and family income were based on management of forest and natural resources. There were 34% of microenterprises working with forest management, 29% with agroforestry, 20% with medicinal plants management and agroforestry combined, and finally 17% of microenterprises working with a combination of animal management and agroforestry activities (Fig. 3) .
In extractive reserve areas, they were carrying out productive activities mostly in the primary forest, using forest products such as seed collection, resin extraction, and clay and fallen timber collection for handicraft production. The microenterprises located in official agricultural settlement areas primarily carried out productive activities in secondary forests using agroforestry practices; essentially, they combined apiculture, fruit tree cultivation, collection of medicinal plants, and mini agroindustry to add value to their production of agroforestry products (Fig. 4) .
These rural women's collective microenterprises provided important potential contributions to environmental conditions that could be beneficial for the community and household. Their actions provided the potential to improve people's awareness about the threat of deforestation, ways to recover forest resources, and potential changes to production, inserting management of forest resources. Activities implemented by collective microenterprises included reforestation in degraded areas; environmental campaigns to protect or recover springs and rivers; and seedling production and distribution in households and communities. In addition, they had been involved in environmental events for schools and communities in partnership with environmental organizations and institutions, as well as training in forest management and working with wood recycling and adding value to forest products ( Table 2) .
With respect to production, women said that they had improved the diversification of resources available for food security and income. Sixty-three percent of women reported that implementing agroforestry systems was positively correlated with an increase in food security for the family by increasing the supply of animal protein, vegetables, and fruits. Having forest near the home increased the availability of game animals for hunting, and of several fruits that complemented the daily diet (such as Euterpe oleracea Mart., Cocos nucifera L., Carica papaya L., Ínga edulis Mart., Theobroma grandiflorum, Anona muricato L.). These activities made possible the recovery of the riparian vegetation along streams, which previously had dried out in the summer period. With the recovery of riparian vegetation, the water level had increased and they no longer had a problem with lack of water in the summer period. In addition, agroforestry provided shade and humidity that improved living conditions in the household. Finally, having timber species in the agroforestry system provided a valuable good to sell or use; otherwise they could not afford to use these products to supply family needs.
Other changes in land use stemming from collective microenterprises activities that were mentioned by 22% of the women interviewed included halting or reducing burning for agricultural activities. In northeast Pará state, where the size of individual properties varied from 3 to 25 ha, and most of the landscape was composed of secondary forest and degraded areas, of 65 rural women interviewed:
• Forty-two percent had implemented activities such as honey production associated with agroforestry to recover degraded areas, which required no fire use in areas for production. In this case, avoiding burning had more economic advantages than agriculture because while the honey price was $5 dollar per liter, the price of rice was only $1 dollar per kilogram.
• Another 58% of women reported having reduced burning for agriculture in their household, after the family had participated in training and received technical support to implement fire management practices to reduce accidental fire such as firebreaks.
• Another reason given by 22% of women for reducing their burning for agricultural activities was that their household had a limited number of household workers.
• Another important factor contributing to the decision to reduce or stop agricultural activities was the receipt of retirement (or other social benefits), which also contributed to their decision to implement on-farm activities that required less labor and time.
• Women also reported improving the management of agricultural areas by carrying out treatments to improve soil quality for production with the use of leguminous species, most commonly mucuna (Mucuna pruriens), that increase nutrients and improve the physical quality of the soil at the end of the crop season.
• Women reported several other environmentally-friendly practices and activities implemented by their households: building a seedling nursery to recover riparian vegetation; diversification of production in the same area; and reforestation management.
Improvement of Women's Access to Land Use
The study found three types of tropical forest in family landholdings of different tenure types used by rural women for their economic activities and management: mangroves (used by just 9% of women entrepreneurs interviewed); secondary forests (used by 55%); and primary forests, used by 36% of the women interviewed, primarily those in the extractive reserves of Acre. Rural women who used secondary forest reported leaving secondary forests to re-grow naturally (33% of cases) or enriching them through the introduction of species (67% of cases).
The results demonstrated that the area worked by rural women in their microenterprise activities represented 21% to 70% of total household land area, varying widely depending on local conditions that affected the size of property areas. Held under very different property regimes (extractive reserves, colonization settlements, and former maroon slave communities, or quilombos), the properties belonging to households of the rural women interviewed averaged about 40 hectares, varying from 3 to 150 hectares. Women reported that their participation in collective microenterprise increased their access to use of natural resources on family landholdings for their income generation. In Northeast Pará, where women's reported size of household property used ranged from 3 to 25 hectares, the women's economic activities represented as much of 70% of the total area; in Acre, where household land size was much larger, varying from 40 to 150 hectares, women's microenterprise initiatives were carried out in up to 21% of the area. In sum, these results demonstrated that women expanded their access to land use areas of the family property with their economic initiatives, independently of property size; however, there was greater expansion of this access in smaller household areas, in particular households in the northeast of Pará state.
Improvement of Women's Decision-Making Power about Resource Use
The general results of the study demonstrated that women in collective microenterprises were participating more with their husbands in decisions on all economic activities, traditionally considered a man's sphere in the household (Mello, 2014) . Women were using resources from the family property that they did not use before, and were changing land use practices in the household by their activities. In the more specific case of bee-keeping activities implemented by women with small size properties, this productive activity expanded on their property, especially in secondary forest and/or recovery areas. Because honey production became the most profitable activity for the family, and the burning activity was a threat to bee-keeping, women reported that their family reduced or stopped burning.
Conclusions
Economic empowerment of rural women through participation in collective microenterprises is a potential mechanism to support more sustainable practices of land use management in Amazonia. This study reveals that these collective microenterprises focused on promoting women's economic empowerment have also improved rural women's knowledge and skills on social, economic, political and environmental issues. In particular, training and experience gained through collective microenterprise participation gave women access to important information about natural resource management, and concrete training in use of more sustainable practices of resources use not generally available to Amazon rural women. It improved their ability to work more efficiently with natural resources management and gave them a greater voice in the household. In sum, environmental and technical knowledge improved their interventions, such as measures to address soil nutrient needs, maintenance of forests, as well as the interaction between plants, and plants and animals, succession stages, the threat of biodiversity decline and the impact of these changes on community conditions. Women also changed family property management models through microenterprise training and activities. At the same time, microenterprise participation increased economic gains for women, adding value to non-timber forest products. Women were contributing more to their family's income composition; consequently, they had gained more voice and power in the household. In this study, based on women's reports microenterprise activity also was reflected in the increase of women's access to resources and power in decision making about natural resources use, especially in households with smaller land size, because they implemented profitable productive activities, and as a result they expanded their management of the family property.
The collective nature of these microenterprises is expressed in their organizational structure of management, with the social dimension of action as their main goal and mission, and also their actions combining social, economic, political, environmental dimensions. All of these features had positive effects for the environment and for women's economic empowerment.
These collective microenterprises had succeeded, often with support from church-based or NGO groups, despite the lack of public policies attuned to their particular characteristics and potential. The prospect of scaling up support for these promising small-scale women-led initiatives presented challenges, however, given their continued "invisibility," their hybrid nature that encouraged informality, and their lack of experience in dealing with larger commercial markets. Public policies were lacking to support women's collective microenterprises by providing flexibility in accessing technical assistance and credit lines appropriate to enable women to learn and grow at their own pace. Unfortunately, if such supports did not materialize in the heyday of Brazil's socio-environmental leadership over the last two decades, the prospects for the future are even less bright. In the midst of an economic downturn and political crisis, Brazil's current policy trajectory appears to be towards reversal of many of the important policy gains of the previous period that led to Brazil's international recognition as an environmental leader (Fearnside, 2002 (Fearnside, , 2014 (Fearnside, , 2016 Ferreira et al., 2014; Loyola, 2014; Prada, 2012 ). Brazil's powerful agrarian lobby has successfully rolled back previous environmental protections, and pursued agribusiness interests through a series of recent laws and proposals, including infrastructure projects such as highways and 79 proposed hydroelectric dams that would flood 10 million hectares of Amazonian forests (Brown, 2014; Fearnside, 2016) . Recent changes to the Forest Code reduced environmental protection requirements and provided "amnesty" for illegal forestation carried out before 2008 (Moreira, 2016; Soares-Filho et al., 2014) . From 2004 From -2012 Brazil had succeeded in reducing the annual deforestation rate by 83%, based on a combination of policies to set aside protected areas and indigenous reserves, increased enforcement, and other measures, but the deforestation rose by 16% in 2015 (Barreto, 2016) . In recent years, new measures passed by the Brazilian legislature have downgraded, downsized, degazetted and reclassified millions of hectares of protected areas (Bernard, Penna, & Araújo, 2014; Prada, 2012) , and environmental violations inside them have mostly gone unpunished (Barreto, Mesquita, Araújo, & Brito, 2009 ). Lack of adequate institutional support means that application of the important new rural environmental registry (CAR) has tended to legitimize illegal land claims by not requiring legal proof of title (Moreira, 2016) .
These worrisome trends have only worsened with the political turmoil triggered by the impeachment proceedings against President Dilma Roussef, who was replaced by Interim President Michel Temer after she was forced to step down in May of 2016, in the midst of the far-reaching "Car Wash" corruption scandal investigation that has touched hundreds of high public officials (Fearnside, 2016) . Agribusiness leader and former state governor Blairo Maggi was named Minister of Agriculture, and the Agrarian Development Ministry, which supports small-scale agriculture, was initially abolished, only to be reinstated following public outcry. Current proposals now being considered by the legislature propose to continue to reduce areas under protection (reconsidering indigenous areas recently recognized under President Roussef's regime); place decisions about indigenous lands in the hands of the legislature; and drastically weaken the process for environmental licensing of infrastructure projects (Barreto, 2016; Fearnside, 2016) . These trends do not bode well for the future of socio-environmental policies necessary to support grass-roots initiatives such as the women's collective micro-enterprises that were the focus of this analysis. In the absence of effective public support, the impressive potential for women's collective microenterprises to contribute to future sustainability of the Amazon may remain at the margins of the region's development.
